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Answer ALL questions.
PART A — (10 x.2 = 20 marks)

If 2 be an e_igenvalue of a non-singular matrix A, show that A is an
eigenvalue of A™1. '

= F 3
Find the eigenvalues of the matrix |1 5 1.
M e

Find the centre and radius of the sphere a(x2 +y2+ 2'2)+‘2ux +20y+2wz+d=0.

-1 _y+l 2z-2
=

- Find the equation of the plane containing the line ci and
parallel to the line = = e 74 :
1 2 3

Find the envelope of the family of circles (x-af +y* =4a, where. @ is the
parameter. : '

Find the curvature of the curve 2x? +2y% +5x — 2y +1=0.

(W) W R g OU ou @:
If ul—‘(x y) +(y 2) <+(z x),prove_ that 5x‘+6y+az 0
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o(x,y)

8. Find ,if x=rcos@, y=rsind.
o(r,0)
: i 4x? . i
9.  Evaluate jjexdy'dx.
0o

111 :
10. Evaluate IIIe"””dx dydz .
- 000
PART B — (5 x 16 = 80 marks)

[-2 2 -3
11, (@ @) Fin'd the eigenvalues and eigenvectors of the matrix [ 2 1 -6|.

-1 -2 0
(8)
[1 2 3
(11)- Find the characferisti.c equation of the matrix A=(2 -1 4 | and
3 1 -1
show that A satisfies the equation. Hence evaluate A~ 4 (8)

Or

(b) Through an .orthogonal transformation, reduce the quadratic form
x2 +6x2 + x2 +2x,x, + 2x,%, +6x3x; to a canonical form. (16)

12. (@) (@) Find the centre and radius of the sphere whose equation 1is
x%+y?+2°—2x-4y-62-2=0. Show that the intersection of this
sphere and the plane x +2y+2z-20=0 is a circle whose centre 1s

~ the point (2, 4, 5) and find the radius of the circle. : - (8)

(i) . Find the equation of the plane passing through the line of
intersection of the planes 2x+y+3z-4=0 and 4x-y+5z-7=0

and is perpendicular to the plane x +3y-4z+6=0. 8

Or

() (1) Find the equation of the right circular cylinder of radius 2 and

whose axis is the line x_—lzy—lzzl—<3. (8)

1 D
(i) Find the equation of the cone whose vertex is the origin and guiding
. : g A<min
curve is —,+y—+——=1,x+y+z=1. (8)
4 9 9
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13.
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(b)

()

(b)
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(b)

(i1)

@)

(11)

) ok

(1)

@)

(i1)

Find-the equation of the evolute of the parabola y* = 4ax . (8)

Find the equation of the circle of curvature at (c,c) on xy = c2_. - (8)
Or
Show that the radius of curvature at any point of the ‘catenary
y = ccosh(x/c) 18 yg/c . Also find p at (O,'c). : (6)
Considering the evolute as the envelope of the normals, find the
evolute of the asteroid x%° + y2/ I ghs (10)
20 .
If u = sinl| 2 1Y , find xa—u+ya—u (6)
. x+y Ox oy

Expand e* log(l + y) in pdwers ofx and y upto terms of third degréé.
(10)

Orv

A rectangular box, open at the top, is to have a volume of 32¢c. Find
the dimensions of the box, that requires the least material for its

construction. : (8)
Find %, if u= sin(x2 g y2), where a%c? + b2y? = ¢2. (8)
x

Evaluate I I (x‘+ y)zdxdy over the area bounded by the eﬂipse

2
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(i1)

2

=1. _ (16)
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Or
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Vvi-x?

' 1
Evaluate I I xyzdxdydz . : (8)
0 0

o t—

Evaluate }“‘e_("z” dx dy by changing to polar coordinates. (8)
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